The Dual Neurobiological Systems (DNS) framework places the neurobiological and evolutionary origins of language centerstage, and views the communicative and combinatorial capacities of the modern human as a dynamic coalition of two intersecting but evolutionarily and functionally distinguishable sets of systems. Strong evolutionary continuity between humans and their primate relatives is provided by a distributed, bihemispheric set of capacities that support the dynamic interpretation of multi-modal sensory inputs, in the context of social communication between members of the same species. Here we use this set of capacities to derive a neurobiologically constrained approach to the evolution of speech-based communication in the modern human lineage. A key challenge for such an approach is to identify the neurocognitive ancestral state from which the modern dual systems framework emerged. 
A neurobiological framework
It is a foundational assumption across the neurosciences that there is a deep and explanatory continuity between the structural and functional architecture of the major cortical and subcortical systems seen in nonhuman primates and those that underpin the corresponding systems in the modern human. A critical question for human language and communication is to determine how far the neurobiological systems supporting these capacities can also be traced back to systems shared with our primate ancestors. Historically, in the context of linguistically dominated approaches to language that emphasize the grammatical and combinatorial aspects of language function, these neurobiological linkages have not been systematically pursued. Indeed, in the biolinguistic framework (e.g., [1]) the causal evolutionary event driving the emergence of human language is claimed to be the 'saltatory' appearance in the human lineage, perhaps 100,000 years ago, of the neurocomputational capacity for 'recursion'. This key mutation is seen as bestowing unique combinatorial capacities on the human species, and to be fundamentally and formally distinct from the multiple roles of language as a means of communication between species members.
Here we advocate a very different approach to human language and communication, based on a Dual Neurobiological Systems (DNS) framework [2, 3 ]. This places the neurobiological and evolutionary origins of language center stage, and sees the communicative and combinatorial capacities of the modern human as reflecting a dynamic coalition of two intersecting but evolutionarily and functionally distinguishable sets of systems. A strong evolutionary continuity between humans and their primate relatives is provided by a distributed, bi-hemispheric set of capacities that support the dynamic interpretation of multi-modal sensory inputs, most relevantly in the context of social communication between members of the same species. These systems are the object of intensive study in monkeys and apes, and the DNS approach claims that this basic architecture underpins comparable communicative functions in the human.
At the same time, the bi-hemispheric, whole-brain systems inherited from our primate ancestors are by themselves not sufficient to support modern human language. Primate communication systems -even those of our closest relatives among the great apes -are not remotely comparable to human language in their expressive capacities [4] . While there are many factors feeding into this -capacity for symbolic representation, neural substrates for speech motor control, cooperative communicative intent, and so forth -one important area of divergence indeed lies in the domain of combinatorial grammatical function. Human language is much more than a set of signs that stand for things. It constitutes a powerful and flexible set of grammatical devices for organizing the flow of linguistic information and its interpretation, allowing us to represent and combine abstract linguistic elements (words and morphemes) which not only convey meaning but also provide the structural cues that indicate how these elements are linked together to drive sentence-level interpretation.
A distinct, potentially human-specific left hemisphere fronto-temporal system provides the principal neurobiological substrate for these core grammatical capacities, and forms the second component of the Dual 
